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1~ Si nce 1923 when Gottifeb ’ first introduced the concept of a non-

inflammatory degenerative disease of the supporting tissues of a tooth

and 1942 when Orban and Wei nmann 2 named this clinIcal condition “perlo-

— dontosis ” a great deal of effort has been expended in attempting to

eluc idate the etiology of this disease. Generall y ,  systemic diseases

and syndromes have been impl icated as possible etiolog ic factors that

Influence and med iate the severe periodontal destruction seen in these

cases. In all instances , however , no “cause and effect” relationship

has ever been established .

For many years then , the assumpt i on that periodontosis was a

degenerative noninflamatory entity has been in vogue. It certainl y

can exist with little or no visual clinical sign of ging iva l inflanina —

tion .3 5  However, many cases are seen by the dentist at a point in

time where inflammation is a prom i nent finding .6 S ince i t has been

shown that inflamed gingiva , includ ing g ingiva from patients with

periodontosis , conta i n a greater number of plasma and l ymphoid cells

than norma l tissue (especiall y in the deep aspects of the pocket next

to the bone)’~” it is becoming clear that the old definition of perio—

dontosis , as a degenera ti ve , rather than an inflammatory process, is

in need of revision. We support the suggestion of Baer and Kaslick ,’

however, who have recommended that until sufficient knowledge is avail-

ab le to correct ly name this d iseas e it should be des i gnated “Perio-

dontosis (Juvenile Periodontltis).”

I n the last decade data have emerged supporting the concept tha t

periodontal diseases are the result of the interaction of oral

Ii
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bacter i a and the host ’s periodontal tissues. The immune response

then , is now considered to play an important role in the initiation

and progression of periodontal disease (see rev iew’0).

In regard to per iodontos i s , recen t ev idence i ndicates the presence

of a cl inico-patho l ogi call y dist inct , rap idl y progress i ve d isease in

the adolescent that is different from chronic adult periodontitis in

that it man ifests a deficient ôt u.~.t~to cell—mediated response to some

gram negative bacteria Involved in the pathogenesis of the disease .’’ ’2

Based on the eva l uation of neutrophil chemotaxis In nine patients with

juvenile perlodontitis , Cla rk , Page , and Wilde 13 concluded that the

tissue destruction seen was in part the result of a failure of the

host defense mechan i sm. Findings by Budtz-J~rgenson et aL~ tend to

support the assumpt ion that a state of imunodeficiency can be imp li-

cated in the etiology of periodontosis , as do the scann ing electron

m icrogra phs of Freedman e.t aL’5 who exam i ned the surface mor phology

of lymphocytes isolated from periodontosis lesions and found them to

have smooth surfaces , ind i cating that they were not act i vated .

Al though there have been numerous repor ts concern i ng the cellular

immune response of i nd i v iduals w it h per iodontos i s 11 ’’ an d studies

demonstrating defective neutrophil funct i on and chemotaxls ’3 ’1’17

there have been few findings published regarding the humoral response

and local tissue immunoglobulin l evels. Abundant immunog lobul in-con-

tain in g cells have been observed In per i odontosls tissues 7 and increased

conc.ntratlons of gA , IgG , and 1gM have been reported in the serum of

perlodontosis patients. ’1 The serum 1gM concentrations were found to be

~--~~~~
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Increased to a greater extent than those of IgG and IgA . Complement

activation via the alternate pathway in the gingival pocket fluid of

periodontosis patients has been demonstrated , whereas , no such

react ion has been shown to occur in the serum .1’

In the most recent study by Gross e..t aL’’ immunog lobul i n concen-

trations in inflamed gingiva from patients with moderate periodontitis

and In normal ging i va were determined . The results reveal ed an Increase

in IgA and IgG levels as the degree of inflammation increased . 1gM

was not consistently detectable.

Since no information concerning the quantitative inmiunog lobuHn

content in the tissue from periodontosis patients is available , t was

the purpose of this study to determine the IgA , IgG , and 1gM concentra-

tions In the granulation tissue removed from deep infrabony pockets

of patients with periodontosis and advanced periodontit is.

MATERIALS AND METHODS

The granula ti on ti ssue samples were obtained from two groups of

patients during the course of rout i ne periodontal surgery . Group I

consisted of six patients, 12-20 years of age,who pre ented with a

diagnosis of localized periodontosis , and with infrabony pockets

deeper than 8 mm . Group II consisted of 12 patients , 20-63 years of

age , who presented with a diagnosis of advanced chronic per iodontitis ,

also wi th infrabon y pockets greater than 8 mm (Fig. 1).

The infrabon y pockets and their granulation tissue contents were

•xposed via full thickness buccal and lingual flap reflection (Fig. 2

and 3). The surgery was performe d under local anesthesia (block and
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infiltration) using Xylocaine hydrochloride 2~ w i t h  1:100 ,000 epinephrine .

The granula t ion ti ss ue wh i ch was housed w it h i n the osseous wal ls

of the infrabony defect was carefull y removed wi th a small sharp curette ,

washed in three rinses of saline until little or no reddish discoloration

was di scern i ble , frozen within 30 minutes and stored at -70C. Prior to

— aqueous t issue extrac ti on, the tissue was thawed at room temperature,

m inced finely and transferred to ice-water—cool ed glass tissue grinders .

With small amounts of cold distilled water being added repeated l y, the

specimens were homogen i zed thoroughly under constant cooling until homo-

genous whitish fluid was obtained . Al i quots of the homogenate were

then l yophylized . The l yophy lized tissues were reconstituted and the

immunoglobul in concentrations of the tissue extracts were determined

using low l evel radial immunodiffusion plates (LC Partigens , Behr ing

Diagnos t i cs , Somerv i l l e, N.J.) and WHO serum standards as reference

(as previousl y described) .’’
RESULTS

Granulat i on tissue from the six patients in Group I (periodontosis)

showed a wide range in concentrat ions of IgA , I gG , and 1gM . As seen

in Table 1 , va l ues expressed as pg Ig/mg dry tissue ranged from 0.09

to 1.48 for IgA , 1.44 to 14.10 for IgG , and 0.00 to 0.76 for 1gM . There

was also a wide variability In concentrations for samples from different

sites within the same patient. A smaller range in the immunog lo bul i n

levels was shown for the granulation tissue from 17 patients in Group

II (advanced periotontitis). The immunog lobu l in concentrations (Table 2)

ranged from 0.03 to 0.58 for tgA , 1.18 to 5.55 for IgG , and 0.00 to

_____________________________________________ 
__________ ~~~~~~~~~— - - -
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0.75 for 1gM . These va l ues are also Ind i cative of the variabil ity in

concentrations observed throughout the study.

Compari son of mean imunoglobulin l evels between groups (Table 3)

showed a statisticall y significant increase (p<0.05) for I gG in the

granulation tissue from the periodontosis patients. No si gnificant

differences in I gA or 1gM levels were detected.

DISCU SS ION

Until recentl y, periodontosis was considered a degenerative dis-

order of the periodontium resulting in rapid destruction of the

support i ng tissues in young individuals. Clinicall y ,  one usually sees

onl y small amounts of suprag ing iva l plaque and l ittle sign of g ingi-

vitis , thereby promoting the longstanding concept that inflammation

is not playing a vital role in this disease .

Waerhaug ,3’ however , has shown that there may be a severe chronic

inflammation in the soft tissue adjacent to plaque and extensive loss

of tooth attachment even though there is little or no supraging i val

plaque and little or no visible ging iva l inflammation . He found an

extremely high degree of correlation between loss of attachment and

downgrowth of plaque indicating a strong cause and effect relationshi p,

and concl uded that periodontosis is a destructive juvenile periodontitis

caused by ra pi dl y advancing nonmineralized subging ival p laque , pre-

v ious ly escap ing the attention of clinicians.

It is generally accepted that microorganisms are ultimatel y

responsible for provoking alterations characteristic of periodontitis 20’2’

and that bacteria initiate immunopatho l og ic inflammatory reactions

- --~~-r 
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which l ead to tissue alterations. 22 Several i nves tig ators 23 25 have

shown that periodontosis pockets were dominated by gram negative

anaero bi c rods , ind i cating a significan t microbial difference from

the flora isolated from periodont itis. Subg i ng i va l micro bial plaque

accumulation invariably results in an acute inflammatory response with

infiltration of lymphocytes and plasma cells with a possible outpour-

ing of immunoglobul ins. 22’2’ The results of our study support the

concept of periodontosis as an inflammatory disease with the l ocal

amount of immunog l obulins in the granulation tissue from perlodontosis

pat ients equa l to (1gM , I gA) or greater than (IgG) the imunog l obu lin

l evels in granulation tissue from infrabony pockets of advanced perio—

dontitis.
I

An interesting observation pertaining to the periodontos is group

was that the tissue samples removed from different defects of the same

patient revealed different immunog lobu lin levels (Table 1). This was

particularl y evident for IgA and IgG . Such a variability of Ig concen—

tration s has been reported ’’ between tissue spec imens with the same

degree of inflammation from different areas of the mouth in the same

pat i en t.

It is tempting to speculate that this variability in Ig l evels may

be an indication of an Intermittent destructive activity within the -

lesion , and the ensuing exacerbation may be characteristic of the

enhanced aggressiveness of the perlodontosis lesion , and that the

variability observed for the tissues from differen t areas from the

same patient would be indicative of the destructive or i nactive status

_ _ _ _ _  ____________ _ _ _ _
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of a particular les i on at the time of its excision .

Although a statisticall y significant increase in mean levels of

1gM in granulation tissue from periodontosis and periodontitis granu-

lation tissue was not observed , 1 gM was de.tec..te4 in five of six (or

86%) of the periodontosis granul ation tissues compared to 63% in perio—

dontitis granulation tissues , and as previousl y reported ’’ onl y 40%

for norma l ging iva . Failure to consistently detect 1 gM in g ingiva l

tissue s has been reported earlier. ’”27

It is possible that the increased detect i on rate of 1gM in the

periodontosis granulation tissues is representing an enhanced response

to an increased number of gram negative bacteria in the area of perio-

dontal destruction . Possible protect i ve effects of 1gM against gram

negative organisms may, however, be offset by dysfunct i on of poly-

morphonuc l ear leukocytes man i fested by a reduction in phagocytosis

and the diminished response to chemotactic stimuli as reported by

Lav i ne’’ and Cianciola e~t aZ.’7 -

Evidence has been presented that 1gM is a more efficient act i vator

of compl ement than IgG 2’ and it is therefore probabl y more efficient

in  killing gram negative organ i sms . If this is the case , then our

evidence would support the concept of a norma l production rate of

immunog l obul ins  in p a t i en t s  with periodontosis , but a deficient cellu —

lar immune response. The likelihood of a functionall y intact specific

humoral response is supported by the fact tha t in all other respects ,

persons with periodontosis appear normal. in addition , according to

a hypothesis by Lehner 12 explain ing the immune response in periodontosis ,

- -~~~~~~~~ . -—~~~~-~~ —. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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the activi ty of B l ymphocytes and subsequen t product i on of antibodies

remain intact .

As stated earl ier , Lebner e.t a!.1’ noted significantl y increased

levels of serum 1gM , igG , and IgA in patients with periodonto sis.

This appears to parallel our findings of increased immunog l obulin con-

centrations in the granulation tissues of periodontosis patients when

compared w ith normal tissue immunog lobu l in l evels reported by Gross

e..t a!.’’ The concentration of imunog lobu l ins in the area of tissue

destruction would seem to be a better correlate of the contribut i on

of immunog lobu lins (protect i ve or injurious) to the periodontosis

l es ions  than I g  l evels in the serum .

Al though we did not detect a si g n i f i c a n t increase of mean 1gM

leve l in tissue from periodontosis patients , ther e was an i ncreased

detection rate. However , a si gnifica ntly increased IgG tissue level

was found . When the tissue immunog lobu lin concentra tions of perio-

dontosis patients were compared to values obtained for norma l tissue 1 9

there was an increase in a l l  three imunog lobul i n classes wi th JgG

showing the most si gnificant increase . The increases observed were

simi lar to those shown for g ing iva l tissue in adult per iotont itis .’’
i t should be emphasized , however , that the statistical analysis

of the differences in inmiunog lobuiin concentrations in granulation tissues

from pe r iodon tosis  and periodontit is patients was performed on a rather

small number of specimens and therefore the results should be con-

sidered as preliminary findings. Difficulties in obtaining samp les

f r om infrequen t cases of periodontosis did not allow us to include a

~ 
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greater samp le po pulation in our study .

No norma l controls were used in this study since by definition

granulation tissue does not exist as a norma l tissue . For this reason

we chose to compare the I g content of granu lation t i ssue  of two distinct

periodontal diseases.

It is hoped that additiona l studies will be conducted by other

• investigators and that our findings and findings by others may contri—

bute to a better understanding of the etiology of periodontosis.

S UMMARY
- 

~~~ 1n recent years evidence has been appearing in the literature

ind i cating that the immune response may be playing an important role

in the initiation and progression of the periodontal diseases. It was

felt that research should be continued in this area , and a study was

initiated to determine the IgA , lgG , and 1gM concentrations in the

~ranulat ion tissue removed from deep infrabony pockets of patients

with periodontosis and advan ced periodontit is. The data revea l ed a

considerable variability in concentrations of the imunog lobu l i ns. Com-

parison of mean imunog lobu lin l evels between the periodontosis and

periodontitis groups revealed a statistically significant increase

(p< 0.05) for igG in the granulation tissue from the periodontosis group.

The~ possible significance of these findings are discussed.

* * * *
Commercial materials and equ i pment are identified in this report

to specify the investi gative procedures . Such identification does
not mp ly recommendation or endorsement or that the materials and
equipment are necessaril y the best available for the purpose. Further-
more , the op inion s expressed herein are those of the authors and are
not to be construed as those of the U. S. Army Med i cal Department . 

~~~ - - - --- -
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Table 1. Inriunog lobul i n levels i n granula t ion ti ssue from per i odontos i s
patients (pg/mg dry tissue).

Patient Age IgA IgG 1gM

1 12 0.12 1.81* 0.49
0.09 1.62* 0.00
0.12 2.35* 0.00
0.10 1.44 0.00

Avg : 0.11 Avg : 1.81 Avg : 0.12

2 16 1.48 3.01 0.00
• 0 . 5 8  5 .8 5  0.22

0.12 9.51 0.00
0.91 11.67 0.00
o.84 8.26 0.34

Avg : 0.79 Avg : 7.66 Avg : 0.11

3 16 0.12 0.74 0.00
0.43 2.87 0.00
0.87 14.10 0.12

Avg : 0.47 Avg : 5.90 Avg : 0.04

4 16 0.49 8.03 0.76

5 20 0.16 2.22 0.00

6 18 0.01 2.92 0.00
0.02 3.73 0.73
0.13 6.60 0.00

Avg : 0.05 4.66 0.17
Avg : 4.48 Avg : 0.23

Mean 0.35 5.02 0.21

Standard Error ±0.12 ±1.08 ±0.11

*Determ i ned by electroimmunodiffusion

- -
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Table 2. inrunog lobul in levels i n granula ti on ti ssue from per iodontiti s

patients (pg/mg dry tissue) .

Patient Age IgA IgG 1gM

1 20 0.20 1.27 0.25
2 34 0.11 2.58 0.03
3 35 0.03 4.48 0.00
4 36 0.23 5.55 0.00

5 43 0.38 1.57 0.21
0.61 1.42* 0.33
0.26 1.36 0.20

Avg : 0.42 Avg : 1.45 Avg : 0.25

6 43 0.03 1.80 1.27
7 43 0.04 5.14 0.00
8 45 0.27 4.40 0.00
9 47 0.33 3.40 0.00
10 50 0.30 4.77 0.75
11 62 0.49 1.33 0.38
12 63 026 3.15 0.50
13 47 0.17 2.61 0.32

14 44 0.21 1.66 0.00
0.15 1.22 0.24

Avg : 0.18 Avg : 1.44 Avg : 0.12

15 49 0.18 1.18 0.00
16 58 0.58 4 .18 0.66
17 40 0.20 1.39 0.11

Mean 0.24 2.95 0.27

Standard Error ±0.04 ±0.37 ±0.09

*Determined by electroimmunodiffusion

_ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~
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Table 3. Mean concentration of Immunoglobulins in Periodontosis and
Periodontitis granulation tissue (pg/mg dry tissue) .

IgA IgG 1 gM

Group I 0.35 5.02* 0.21
Periodontosis ±0.12 ±1.08 ±0.11

Group II 0.24 2.95 0.27
Periodontitis ±0.04 ±0.37 ±0.09

*Significant increase (p<0.05)
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- rig. 1 - Radiographic pictur. of typical infrabo ny pockets from which
granulation tissue was removed for this study. A. Periodon-
to uis Lisio n (note severs “ blow—out ” type osseous destruction).

- • B. Periodontiti s Lesion .
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Pig. 2 — Buccal view , following flap reflection, of typical granulation
— tissue donor site used in this study. The small arrows indicate

the buccal osseous rim of the defects the large arrow points out
the granulation tissue which was removed from within the osseous
walls.
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Fig. 3 - Lingual view of Fig. 2. The small arrows indicate the lingual
osseous rim of the defect.
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